Projects funded as Statewide Systemic Initiatives (SSIs) were to align various parts of the system to produce comprehensive, coordinated, and sustained change. Curriculum learning goals; content, instructional materials, and practice; assessment; teacher recruitment and preparation; and professional development of teachers, administrators, and others -all were to come under the umbrella of systemic reform, as were other parts of the system that affected "ways of doing business": organizational structure and decision making, allocation of resources, articulation within the system, and accountability. SSIs were also to involve an array of stakeholders in reform efforts -scientists and mathematicians, business and community representatives, local school system decision makers, and leaders of parent and community-based organizations. This CPRE Policy Brief looks at some of the lessons from the SSI experience The systemic approach was intended to address two perceived shortcomings of past reform efforts. First, some analysts argue that education reform targeting isolated components of a system, even when successful, have been short-lived, primarily because pressures within the system quickly prompt a return to the status quo (e.g., Berman & McLaughlin, 1978; Fullan, 2001; Smith & O'Day, 1991) . Second, more sophisticated efforts toward education reform -ones that address multiple components of the system -have often been tied to the vision and leadership of a single individual or source of funding. With the departure of the critical individual or the loss of the particular source of funding, some researchers suggest that reform within an education system will not endure (e.g., Wiles, 1993) .
The expectation was that SSIs would design and implement reform efforts that moved beyond a single component of the system and beyond the vision of a single leader. A clear and widely shared vision would target and link multiple aspects of the system in a coordinated fashion to support deep and lasting change. SSIs would also need to devise ways to scale up interventions, develop new leaders and stable sources of funding, and tend to the politics of undertaking large-scale education reform. Much of this work was new territory for those charged with managing the SSIs. How would the principal investigators (PIs) of SSIs and others build consensus, "system" synergy and capacity, leadership, and the prospects for longevity? What can others engaged in large-scale reform efforts learn from these experiences? The HRI study explored the strategies used to accomplish those goals.
Studying "Strategic-ness" During the period 1991-1998, NSF funded 26 SSIs in amounts up to $2 million per year for five years; four of these initiatives were terminated early, while eight received funding for a second five-year phase. The HRI study of the SSIs pursued the "thinking" behind these systemic efforts -how and why they were designed, implemented, and evaluated in the ways that they were. SSI leaders and documents served as the primary data sources. 2 We designed the study specifically to explore the notion of "strategic leadership." Our framework for examining this concept was informed by the literature on leadership for systems change and sustainable development in an array of fields, including education, business, nonprofit organizations, agriculture, ecology, and national development. Many parallels were evident in the fundamental principles underlying how leadership for systems change is conceived across these fields, for example, in the areas of infrastructure development, capacity building, and equity. The literature offered perspectives that were helpful in considering what aspects to investigate and how to interpret our data about the thinking behind the SSIs (e.g., Dovers, 1990; Farrell & Hart, 1998; Goldsmith, 1996; Hickson, Butler, Cray, Mallory, & Wilson, 1989; Koteen, 1989; Niu, Lu, & Khan, 1993) .
We paid particular attention to three criteria of strategic leadership: (a) leaders' understanding of what the SSI had the capacity to do well and how it could be used to leverage change within the system, (b) leaders' understanding of the context in which the SSI operated, and (c) the "fit" between directions pursued by SSI leaders and the contextual conditions they were trying to change (Goldsmith, 1996) . Our interpretations relied especially on theorists' conceptions of strategic thinking toward broad and sustainable change, including the extent to which leaders provided direction, prioritized the use of resources, anticipated and coped with uncertainty, and maintained an objective basis for quality control and evaluation of progress (Goldsmith, 1996; Koteen, 1989; Shrivastava, 1985) .
Earlier studies of the SSIs had highlighted a critical duality in how leaders thought about the initiatives. For example, proceedings from a conference of SSI leaders noted that "Systemic reform is as much a political enterprise as it is a technical one" (Horizon Research, Inc., Inverness Research Associates, & Westat, Inc., 1994, p. vi) . Similarly, in the overall evaluation of the SSI program, Zucker and colleagues (1995) wrote "the difficulty of systemic reform stems from the fact that it presents both technical and political challenges. Technically, it requires tackling the toughest problems in a complex system of education. . . . Politically, systemic reform requires garnering professional and public support for the change agenda" (p. 47). The political work of systemic reform also required leaders to understand, work within, work around, and ultimately influence key policies that provide guidance and incentives at multiple levels in the system.
Making Strategic Choices
The HRI study sought to understand which aspects of the system leaders viewed as critical to change and why, and to understand how they acted accordingly. In designing and implementing their initiatives, SSI leaders made many choices -about target audiences, interventions, and so on. Not surprisingly, approaches to design and implementation reflected differences in the background, experience, and underlying thinking of SSI leaders. The choices were many. In addition to identifying targets for change, SSI leaders had to consider how best to allocate resources and sequence activities for maxi-
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2 This study was funded at the same time as several other research studies involving the SSIs. To maximize learning, while minimizing burden on the projects, we tried to reduce overlap as much as possible consistent with our study goals. We reviewed documents (proposals, progress reports, and evaluation reports) from 21 of the 26 SSIs, excluding the four that were discontinued midway because of insufficient progress and the one that declined to participate, and focused new data collection on 13 SSIs, some in greater depth than others. Interviews were conducted with as few as five and as many as seven leaders in each of six SSIs (Arkansas, Maine, Michigan, Nebraska, Puerto Rico, and Vermont), and with one to three leaders in each of seven SSIs (Connecticut, Delaware, Georgia, Ohio, New Jersey, South Carolina, and Texas). mum benefit. Since many projects worked directly with districts, schools, and teachers, but none could do extensive work with all, SSI leaders had to make choices that they reasoned would have the best payoff. SSIs also had to balance short-and long-term objectives, especially in light of the goal of sustaining both the benefits of the reform and the reform process itself. In our study, we looked at the ways in which SSI leaders addressed short-term objectives to provide clear benefits and high visibility, even as they simultaneously pursued long-term goals for deep, structural change in the education system.
SSI leaders had other important trade-offs to consider. Striking the appropriate balance between centralized guidance and local decision making posed challenges, particularly in light of the fact that the context and history of the state often exerted considerable influence in this area. The theoretical basis for systemic education reform (Clune, 1993; Smith & O'Day, 1991) provided some direction on this trade-off, but leaders also had to consider how much centralized guidance districts and schools expected or would tolerate, how much capacity for local decision making existed and whether it was likely to be aligned with the reform vision, and how quality control over interventions and policy implementation would occur at the local level.
The HRI study also looked at the internal and external forces that influenced leaders' thinking. For example, what were the complementary or conflicting interests of the internal SSI leadership, and how did these influence the rationale for the SSI design? Externally, SSI leaders had to consider the interests and tolerance for reform of diverse constituencies, and ensure that proposed changes met the perceived needs of different groups and benefited the education system as a whole. Whose attention, interest, and support did the SSIs attempt to cultivate? How did leaders take into account the acceptability of the proposed reforms to the public and professional stakeholders? A rational or public choice model, derived from contemporary political theories (Heywood, 1999) , provided a useful interpretive lens for understanding this aspect of the SSIs (despite the well-founded criticisms of these models that many decisions made about public services are based on incomplete information and ignore long-term consequences). Finally, we examined the extent to which SSI leaders developed and implemented a plan not simply to "scale up" a set of reform interventions to reach more teachers, classrooms, and schools, but also to "go to scale" so that the guidance, incentives, and culture of the system were transformed to support ongoing reform (Elmore, 1996) .
As we came to understand it, strategic leadership requires a deep understanding of the system one is trying to change. Strategic leaders know who has power and influence. They recognize that virtually every decision has trade-offs, and they deliberately weigh the advantages and disadvantages of alternative courses of action. They use available resources efficiently and effectively, and are opportunistic in leveraging additional resources. Strategic leaders create and take advantage of opportunities for increasing the depth and coherence of reform, and are explicit about what aspects of reform are critical to long-term success. They are able to keep in mind the long-range vision and "big picture" of system reform, even as they make the myriad of day-to-day decisions involved in their work. Finally, strategic leaders use the external funding resources as a catalyst to set in motion other forces that can produce change in the system as a whole.
The HRI study was grounded in an understanding that the SSIs were intended to create substantial and enduring reform in education policy, administration and management, support services, and the teaching and learning of mathematics and science. The following lessons learned from these endeavors elaborate on some of the key findings of our study. The lessons reflect the successes, struggles, and experiences of those involved in the SSIs. We believe these lessons can provide some guidance to others who lead, oversee, provide assistance to, evaluate, and make decisions about current and future large-scale education reform efforts.
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Lessons Learned
• Strategic reform leaders have a vision of a reformed system and how to achieve it.
A vision for effective teaching and learning is not enough to guide large-scale reform. Rather, strategic leaders possess a larger view of reform and a road map for getting there. As one PI said, "To have a vision is one thing. To be able to visualize how you are going to enact it would be something different." Typically, SSIs drew their vision of high-quality mathematics/science teaching and learning from national standards documents. In some cases, that was the extent of the vision: As long as a proposed intervention or activity was consistent with national standards, or the state's interpretation of those standards, it was deemed appropriate for the SSI. As a result, SSIs often found themselves scrambling to implement a host of interventions, but without a set of criteria for ensuring that these activities were part of a coherent plan that produced system-wide change.
In contrast, strategic leaders articulated a vision that went beyond national standards documents. Some recognized the importance of this viewpoint from the outset. Others came to realize over time that simply sponsoring a myriad of standards-aligned activities was insufficient for producing the kind of long-term, system-wide impact desired. Their vision included a view of the kind of system that would support high-quality mathematics and science instruction, and a plan to reform the system accordingly. One SSI leader summed up the frustration of convening existing projects to involve them in the initiative without first developing this level of understanding: For strategic leaders, the vision for how the SSI could lead to reform represented a plausible process. The vision was contextsensitive, since it represented a design for moving a particular education system from its present condition, with all of its contextually dependent policies and practices, toward an envisioned future condition. Virtually all of the SSIs espoused a vision of excellent and equitable teaching and learning and had a number of ideas for reform activities. In contrast, the more strategic SSIs were able to explicitly link vision and strategies, respond to context without altering long-range goals for change, and specify how the particular activities would lead to system changes that supported excellent and equitable teaching and learning.
• Strategic leaders cultivate broad understanding and support for the reform vision at the highest levels.
Nearly every SSI established a steering committee or major board that included highly placed stakeholders in the state. The SSIs frequently involved the chief state school officer, college and university presidents, legislators, and representatives of the business community in their efforts. In interviews, several PIs talked about regular meetings with the governor's education advisor, or with the staff of key legislators, to keep them apprised of SSI activities and to keep the SSI informed of priorities and/or shifts in policy direction.
In terms of political strategizing, involving these key power brokers was imperative. In some cases, SSIs involved state-level stakeholders by strategically linking the SSI to an existing, influential group. For example, the South Carolina SSI crafted its design after a report issued from the Mathematics and Science Advisory Board (MSAB), a highly visible and broadly based group appointed by the governor and state superintendent. The SSI was sponsored by the MSAB as a new entity within the Department of Education, virtually assuring the support of key state leaders in government, higher education, business, and K-12 education. The backing of the MSAB and the state superintendent persuaded other important constituencies to support the SSI as well.
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Other SSIs tied their projects to existing reform movements initiated by key players in the education system as a way to garner the early support of influential stakeholders. Connecticut, Delaware, Michigan, Puerto Rico, Texas, and Vermont all took this approach. Even when the other initiatives were fledgling, linking the SSI to these efforts attracted the support of those driving the reforms. Governors and state superintendents again were frequently key players; business and industry leaders often voiced solid support for these reform movements as well.
The SSIs were uniquely positioned to play a convening role in unifying some of the divergent reform efforts, and strategic leaders took advantage of the possibilities this role offered. Including diverse and powerful state stakeholders yielded positive resultsnot only for the SSIs, but also in terms of the interest and involvement of these constituencies in mathematics and science reform in general. Leaders Some SSIs designed specific interventions to respond to the interests of key stakeholders as a way to engage them more fully in the reform. Michigan, for example, expanded a component targeting pre-service education because of the input of influential participants in the SSI. Maine appointed key business leaders to head its community outreach and systemic planning components. Connecticut crafted its plan specifically to respond to the interests of key stakeholders, expanding efforts in pre-service education as Michigan did, and seeking specific ways to engage stakeholders as Maine did. In Connecticut, these changes were prompted by the state's early commitment to use the SSI as part of a 12-year plan for reform in mathematics and science education. The PI reflected that Some people said, "You know, we're never going to get people to stick around for 12 years. " Well, no, [unless] To ensure that equity goals retained their prominence in the SSIs, some leaders strategically chose to include representatives of traditionally underrepresented groups in the highest levels of SSI management and operations. The Delaware SSI, for example, made a point to involve not only scientists, mathematicians, science and mathematics educators, and administrators from Delaware State University, but also representatives from community organizations serving historically underrepresented children, such as the Boys Club of Delaware and Big Brothers/Big Sisters. Similarly, the Georgia SSI engaged an ethnically diverse leadership team, and sought to establish reform centers around the state housed in universities serving specific regions, including some serving primarily minority populations.
• Strategic leaders cultivate the commitment of school and district leadership to the reform vision and activities.
Concurrent trends in most states toward centralized policy guidance on the one hand, and decentralized decision making to respond to policies on the other hand, had implications for cultivating broad understanding and support for the SSI vision. It meant that SSIs needed a presence at both the state and district levels. Much of the work of the SSIs, however, focused on engaging the more powerful, state-level constituents who were well positioned to influence policies and practices around mathematics and science education. In fact, SSIs often neglected administrators at the school and district levels -stakeholders whom many SSI leaders found to be more crucial than they had originally anticipated. For example, in Nebraska one of the SSI PIs recalled that the regional partnerships and scaling-up efforts went "well beyond the boundaries of the grant" in districts where the superintendent and principals demonstrated a solid commitment to the reform. One leader recalled: The experiences of the SSIs suggest several opportunities to cultivate the will and commitment of local leaders to support reform. For example, local committees often make decisions on adopting instructional materials that play a key role in defining content and pedagogy in the classroom. Ensuring an SSI presence on these committees increased the likelihood of establishing criteria and processes for selecting high-quality materials aligned with the reform vision. Similarly, principals and other local leaders evaluate teachers and make decisions about the nature and extent of teacher professional development. Several SSIs claimed successes in changing the views of effective professional development among local decision makers and saw these changes as representative of a significant and lasting accomplishment. Assuming that individuals and organizations would operate on the basis of rational choices (Heywood, 1999 ) that served their own "enlightened self-interest," strategic SSI leaders sought mutually beneficial solutions with local constituencies. For example, a leader of the Vermont SSI described how the initiative repositioned itself to help school leaders fulfill policy requirements that were called for by the state. By responding to local needs through its own work, the SSI was able to heighten awareness of, and commitment to, mathematics and science education reform: The changing nature of the responsibilities of school and district administrators, especially in the areas of data-informed decision making and accountability, provided opportunities for SSIs to influence local practices. As in Vermont, administrators throughout the United States are increasingly being required to collect, analyze, report, and use data in their decisions and actions. Many SSIs found themselves in strong positions to work with administrators to develop systems and capacities for these new responsibilities, and consequently to introduce a systemic view of management in many localities.
• Strategic reform leaders use interventions to translate vision into practice.
Just as "actions speak louder than words," the interventions of a reform can communicate what the vision is all about. A mission statement that seeks to communicate the overall vision and direction of reform may do so with a limited audience. In contrast, interventions are there for the broader public eye to take in. They can put a face to reform. Operationalizing the reform vision through interventions is a way to demonstrate commitment to ideals and to show how that commitment translates into real efforts and activities to change the system. Most SSIs were able to justify interventions based on need in virtually any place in the system. Strategic reform leaders, however, focused their interventions on particularly needy parts of the system and/or places where there were opportunities for considerable leverage. A leader in the New Jersey SSI explained the reasoning behind that SSI's choice of teacher professional development at the elementary and middle grades as areas of intensive initial focus, coupled with components targeting a broader scope of the system:
We Many SSIs stressed the critical role of teachers in reform through a large investment in professional development, attending to teachers' knowledge and skills as necessary for substantive changes in teaching and learning. This approach built credibility among key constituents but sometimes revealed a more limited vision as discussed above -one focused solely on improved teaching and learning in mathematics and science. The more strategic leaders also planned for other kinds of interventions and activities directed toward broader constituencies -administrators, business, universities, and communities -and used these interventions to demonstrate commitment to system-wide change.
• Strategic reform leaders recognize the benefits of starting small, refining activities as needed, and providing evidence that interventions lead to the desired outcomes.
SSI leaders learned the value of starting out with a manageable scope and scale. In cases where the interventions required more capacity or resources than the SSI could apply on a large scale, or in cases where professional or public support was mixed, starting small helped ensure that reform activities could be implemented as planned, with adequate staff and resources to work out the kinks and gather evidence of impact. Sometimes this meant a less than linear path for the SSIs. For example, a leader in the Texas SSI explained why the initiative engaged in some direct work with districts, even though the reform plan ultimately called for work through intermediary organizations, such as regional education service providers:
[We believed that] if you teach the standards and you teach them well, as they were designed, you will see high levels of performance on the test. That influenced us to work in some districts to make sure it happens, because just working through intermediaries, we've got quality control issues. And so we've tried to work directly in some districts . . . to learn what it takes to make that happen.
In particular, strategic SSI leaders recognized the benefits of monitoring and evaluating interventions. Those who established data systems could track quality and impact, and use the information to improve interventions over the course of the SSI. Strategic leaders also used this evidence to demonstrate that the interventions were producing the desired results, and to secure support for expanding their efforts. For example, the Ohio SSI prepared a "Pocket Panorama" with bar graphs showing a narrowing of performance gaps between White and minority students, based on the SSI's administration of a test comprised of NAEP released items and linked to the SSI interventions. The results showing an impact on student understand- Similarly, the Puerto Rico SSI spent considerable resources developing, administering, scoring, and analyzing pre-post student assessments as the initiative scaled up its efforts. According to the PI, "it was money well spent" for demonstrating impact and gaining support for reform. The data showed that the interventions not only produced positive results in the small number of "Phase I" schools where the initiative's staff provided direct services and assistance, but also in the much larger number of "Phase II" schools where the faculty and administration from Phase I schools provided the majority of services and assistance.
• Strategic reform leaders develop "system" capacity to scale up reform with quality. SSI leaders learned that many kinds of capacity are needed to implement and sustain systemic reform: human capacity to deliver the interventions; organizational capacity to house and support reform; and leadership capacity to direct, manage, and monitor reform. Such capacities were sparse in most states when the SSIs began. Even in small states, the SSIs initially lacked the capacity needed to reach all districts, schools, and classrooms.
Our study reinforced the view that a reform "initiative" can be a catalyst that sets a change in motion, rather than a force that produces all of the desired changes. Ultimately, interventions for large-scale reform have to expand well beyond the initiative's early participants. In addition, reform efforts require a system for quality control during scale-up to ensure that interventions have the desired impact. SSI leaders learned that scaling up too quickly made it difficult to maintain quality. On the other hand, scaling up too slowly made it impossible to have a broad impact. Strategic SSI leaders recognized the importance of developing feasible plans for scaling up within a reasonable time frame, and devised strategies for dealing with the inherent tension between the need for scale-up and the need for quality control.
The challenges in tending to this tension were abundantly evident in many SSIs. For example, quite a few of the SSIs worked to develop teacher leaders as a means of scaling up their initiatives. SSIs engaged these individuals in fairly intensive professional development and then arranged for them to provide workshops to other teachers, in some cases in teams that also included scientists or mathematicians as content experts. SSI leaders and evaluators who observed workshops and institutes provided by teacher leaders typically reported considerable variation in quality; they concluded that the level of professional development was insufficient for enabling many of the teacher leaders to provide high-quality professional development to their peers or to otherwise serve as leaders in their districts and schools.
The more strategic SSI leaders dealt with this challenge directly. For example, a leader in the Vermont SSI described how the project altered the design to provide additional support to teacher leaders:
The original model was based on a faith in the ability of professional development to enable teachers to go back and be leaders in their schools. What [the SSI] found over the first three or four years was that that was important, but it wasn't sufficient. The thought was that if we can bring teachers in to work in a leadership capacity in [the SSI] for a couple of years, get intensive experience in content, in pedagogy, in leadership, then go back to their schools, they'll have the leadership skills to move things forward.
A similar strategy was used in the Delaware SSI, where the initiative created a cadre of teachers and community members -mostly other school-based professionals -who would be available as "culture-change agents" to provide technical assistance to schools. Of course, the strategy of developing teacher leaders who could then provide direct services to a large proportion of teachers in the state was far less feasible in larger states, some of which had as many teachers as Vermont or Delaware had students. Several SSIs tapped into existing infrastructure, such as regional service centers, to scale up the reforms, but faced challenges in ensuring a common vision and consistently high-quality interventions. Those that built their own regional infrastructure for scaling up services faced similar challenges. As one leader commented, "Every [regional group] needed someone with vision, and only about half of them had it."
A different set of challenges arose for SSIs that adopted "model" sites as a scaling-up strategy. Several of the initiatives invested considerable resources in developing capacity for high-quality reform in a few schools or districts with the expectation that the quality of change in those sites would inspire other schools and districts to change, and would prompt the state to support similar capacitybuilding efforts on a larger scale. However, few of these SSIs were able to convince funders or legislatures to make such an investment, and efforts to expand the models could not be supported through the initiative's resources alone.
SSI leaders pointed to the benefits of building a feasible scaling-up strategy into the design from the outset. For example, the Puerto Rico SSI made its strategy for scaling up explicit from the beginning, laying out a plan to reach a sizable proportion of the schools in the Commonwealth. The design included strategies for building capacity and credibility through piloting, evaluating, revising, and expanding activities. Leaders were deliberate in their choice of reform strategies -starting small, using the school as the unit of change, and using regional centers as "test beds." Each step would lay the groundwork for the next, with reform leaders moving carefully and deliberately, building the capacity of core team members, major partners, and school staff along the way to ensure readiness for change. More typically, however, SSIs had some notion initially of how they might scale up, and devised other strategies as the initiatives unfolded.
From the HRI study, no single strategy for scaling up emerged as optimal across contexts. Rather, it was the process and considerations behind developing a strategy for scaling up that pointed to a level of effectiveness. SSI leaders who took into account a reasonable rate of growth, quality control, and a sustainable infrastructure characterized the more successful approaches. Lacking any one of these considerations, SSIs struggled to scale up reforms.
• Strategic leaders facilitate the development of formal policies that provide guidance and incentives for the reform vision.
One of the hallmarks of systemic reform is the focus on education policy as well as service delivery. Education policies provide guidance and incentives for districts, schools, teachers, and others. Policies also require these players to pay attention to specific aspects of teaching and learning, and to take advantage of particular services. Although SSI leaders had generally not been active players in shaping education policy previously, many took on this aspect of the work as a necessary part of their role.
SSI leaders positioned their projects to engage in policy work in various ways. For example, while some established close organizational ties to agencies that developed or influenced policies, SSIs that operated outside of formal education agencies often included individuals with policymaking influence as leaders in the initiative. For example, the Puerto Rico SSI was established as a partnership among three vital agencies in the education system of the Commonwealth -the Puerto Rico Department of Education, the governor's General Council on Education, and the Resource Center for Science and Engineering at the University of Puerto Rico. In addition, the PI had an established reputation for high-quality work in education and a position on the Council of Advisors to the governor.
The South Carolina SSI was similarly positioned to engage in policy work relevant to mathematics and science education. Closely tied to the South Carolina Department of Education through its leadership and organizational home, the SSI enjoyed strong support from the state superintendent. Given this position, it was a "natural" for SSI leaders to work on policies in mathematics and Strategic Leadership for Education Reform: Lessons From the Statewide Systemic Initiatives Program science education. When the focal policies in the state shifted from curriculum alignment to school improvement planning, the SSI's organizational position and high-level leadership allowed it to retool its policy focus, while keeping mathematics and science central to policy decisions.
In Michigan, the SSI was inaugurated within the state Department of Education, and included key leaders in mathematics and science education in the initiative's leadership. Because it began in a system that was perceived already to have a fairly supportive policy environment for systemic improvement, one observer said, " [The Michigan SSI] looked to see where there were gaps. For example, they chose not to focus on issues around standards because [that] was already in the works."Rather, the SSI defined its role in the policy arena as that of a critical friend, reviewing existing policies and their implications for districts and schools, and making recommendations for policies with greater "power and coherence" in mathematics and science, especially for underserved students in the state's schools and districts. Michigan SSI leaders in positions of influence would use the reviews and recommendations to leverage changes in the policy arena.
Making a valued contribution in one policy area sometimes opened doors for SSIs to play an expanded role in other policy areas. In some cases, SSIs took the lead in developing position papers, frameworks, or reviews that became important resources for subsequent policy developments in their states. These products signaled the intent of the SSI to be a player in the policy arena and demonstrated the capability of the SSI to do so. By monitoring education policies, SSIs could also develop an "inside track" on what was being offered to, and required of, districts and schools. Some SSI leaders took particular advantage of such information to reposition their initiatives to help local administrators meet policy requirements. In the process, strategic SSI leaders were able to integrate the expertise, services, and systemic perspective of the initiative into the work of districts and schools.
• Strategic leaders avoid becoming a lightning rod for controversy.
The intent of the SSIs to reform the education system was bound to raise some skepticism, criticism, and perhaps even opposition. However, reform rests on the belief that the capacity to improve and to address persistent problems resides, or can be developed within, the existing system (Heywood, 1999) . Fostering reform required the SSIs to engage with their skeptics, critics, and opponents in productive ways to build a common vision. As one SSI PI noted, "Anyone who doesn't understand that reform is a political game doesn't know anything about reform." Some of the more strategic SSI leaders were able to establish neutral political turf to bring constituencies together. Maintaining a connection to, but a reasonable distance from, existing agencies allowed these initiatives to become conveners of a broad array of stakeholders and to build a reputation for facilitating collaborative solutions. One strategy for establishing neutral political territory was to house the SSI in an independent, nonprofit organization, as one leader in Maine described: Working with schools and classrooms required the SSIs to nurture relationships with those who translated state policies into local practices. Parents and other local stakeholders needed to come to understand, and more importantly to favor, the kind of teaching and learning that SSIs were advocating.
In particular, an initiative devoted to equity had to find ways to bring together the traditionally powerful and the traditionally underrepresented voices in mathematics and science education.
The Texas SSI used an innovative strategy to engage leadership around the state, to maintain a high statewide profile, and to make the work of the SSI as politically inclusive and neutral as possible. Involving stakeholders in substantive reform work was one of its primary missions. The SSI committed itself to having diverse viewpoints to represent particular issues in mathematics and science education, with the SSI playing a background role to facilitate buy-in to the reform. Producing deep and lasting change in mathematics and science education systems required that SSIs make critical trade-offs in the ways they positioned themselves politically. Close ties to powerful agencies or individuals offered opportunities to influence policymaking, but could also pigeonhole the SSI and hamper its ability to involve a broader array of stakeholders. Further, reform leaders could not afford to ignore policies or influential constituencies, even if they were not entirely aligned with the SSI's goals. Finally, in seeking to transform mathematics and science teaching and learning, SSI leaders had to avoid getting so far "in front of the curve" of reform that districts, schools, and teachers could not keep up with changes.
• Strategic leaders develop the capabilities of the next generation of reform leaders.
Limited time and resources require that large-scale reform efforts "grow" new and expanded leadership -leaders who can carry the reform into the future. One Puerto Rico SSI staff member who developed into a strong leader through the SSI experience commented: To deal with this dilemma, some SSIs arranged for positions within the existing education system where new leaders could develop their full potential and continue to support reform. For example, the Arkansas SSI managed to keep some of the SSI activities in place, despite the fact that the SSI no longer exists as an organization. In this case, toward the end of the funded period, the project director presented a plan to the Department of Education to support mathematics The technical and political aspects of conducting large-scale reform are not easily separated, nor should they be. Nearly all decisions will have both technical and political considerations. Highly strategic approaches seek a balance -where neither technical concerns for quality and impact, nor political concerns for guidance and incentives, are sacrificed. Rather, these concerns become mutually reinforcing and appropriate to the broader context of the system. When compromises occur, often due to contextual factors, they reflect deep consideration of the trade-offs and do not violate the technical and political considerations needed most for advancing the reform.
Highly strategic approaches to large-scale reform are also characterized by leverage and synergy -by the leverage of policies and programs in the education context, and by a synergy that extends over time so that concurrent efforts reinforce one another and each phase of activity sets the stage for the next. For example, a strategic initiative might begin by conducting in-depth professional development and curriculum implementation, with strong quality control, in a small number of schools or districts. Such a plan affords the opportunity to reinforce the vision of teaching and learning, to test and refine interventions, to provide "existence proofs" that the interventions produce the promised results, to build capacity for scaling up the interventions, and to use results to influence policy decisions.
An alternative approach might begin with a review of state and district policies and programs to understand where there is alignment with the reform vision and where alignment is lacking. Reform leaders could use the review to identify "aligned" and "unaligned" sites, matched demographically in order to compare teaching and learning outcomes. Such a study has the potential to provide evidence that aligned policies and programs are related to the desired results, and the study could be presented to various stakeholders to cultivate support for reform. Beyond the evidence phase, aligned sites might, with the guidance of the initiative's leaders, provide assistance to other less aligned sites. The strategy might also include a process for developing local leadership and capacity to CPRE Policy Briefs specialists throughout the state, including 15 in the existing regional service centers and 11 in the universities that had participated in the SSI. The SSI trained the mathematics specialists, and the former project director continues to coordinate their activities by meeting with the directors of these centers: A number of other SSIs were able to establish organizational entities that continue to provide a base for reform leadership, such as nonprofit agencies and centers within universities. These organizations have been sustained through the commitment of state funds, fee-for-service arrangements with districts, and public and private grants, and they provide a "home" for those leaders cultivated under the SSI to continue their mission.
Conclusion
The study of strategic leadership in the SSI program provided an opportunity to examine cases of federally supported, largescale reform in mathematics and science education, even beyond the funding period. The notion of technical and political challenges was a useful analytic distinction for the study, and we suggest it can be a helpful lens for leaders of large-scale reform as they examine their plans and reflect on their work.
Many of the lessons that emerged around strategic leadership focused on political challenges rather than technical ones. Most SSI leaders were already adept at many technical aspects of reform, and they demonstrated proficiency in their proposals. By contrast, the political aspects of reform came as a surprise to many SSI leaders, and were a key area of learning. A nearly universal lesson was that attending to both technical and political aspects of large-scale reform is critical. Reform leaders ignore either at their peril.
conduct policy and program reviews to bring more coherence to the local system. Though overly simplified here, these designs make explicit the assumptions, progression, and interface of reform strategies, and take into consideration both short-and long-term goals and objectives. Plans for both scaling up and going to scale are included at the earliest stages. Creating such a design is no guarantee of success. However, it provides a necessary frame for guiding implementation, for dealing with unanticipated challenges and opportunities, and for informing decisions in the always unpredictable and often volatile education system.
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